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(57) Abstract 

Devices and methods are provided for determining an initial transmission power for a forward link channel transmitter of a base station 
in a mobile communications system. A preferred method includes the steps of measuring, at a mobile station, the strength of a specified 
forward link channel signal received from the base station and sending information indicative of the strength of the specified forward link 
channel signal to the base station; and determining, at the base station, the initial transmission power for the specified forward link channel 
signal according to the information received from the mobile station and using the determined transmission power for controlling an initial 
transmission power for another forward link channel. 
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DEVICEAimMETHQ^ 
TRANSMISSIONPOmE^l^^ 
MOJJILJLCOJNl^^ 

5 BACKGROUND OF THE INVENTION 

1 p^lr) r,f tVip Tnvention 

The present invention relates generally to a mobile communications system 
and more particularly, to a devtce and method for determining tnitia, transmisston 
power for a forward link channel on which a base station transmtts a stgnal to a 
1 o mobile station in a mobile communications system. 

^ p-cri ptinn of the Related Art 

Referring to FIG. 1, there is a diagram illustrating a situation where the 
,„,t,al transmtsston power for a new forward Imk channe, must be determmed. A 
base station (BS) transmtts a reference pilot channel and other channels to a mobrle 
station (MS), and the mobile station transmits an access channel, a reverse ptlot 
channel and other channels to the base station. In order that the base station 
transmits a new channel to the mobile station, it is necessary for the base station to 
determmethemitial transmission powerforthe forward linkchannel. The term "the 
,0 other channels" as used herein refers to traffic channels and control channels and 
,|,e term "traffic channels" refers to channels for transmitting data and votce 
information. 

In the conventional related art mobile communications system, the base 
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station sets the initial transmission power for the forward link channel to a fixed 
value irrespective of the channel condition. Here, there are some cases where the 
base station uses a higher transmission power than is needed, because surplus power 
is required to allow the mobile stations to receive specified information in all 

5 situations. Therefore, the related art power control method has the effect of 
increasingforwardlmkmterferenccespecially^nterferencebetweenadjacentcells 

by not determining transmission power according to the channel condition. This 
results in deterioration of the receiving performance at the mobile stations and 
inefficient utility of power at the base station. Accordingly, the related art power 
10 control method is problematic in that the base station for the mobile 
communications system cannot determine the initial transmission power to an 
optimum value at a point of time it starts to transmit traffic channels or control 
channels to a specified mobile station. 

QTIMMARV OF THE TNVENTION 

1 5 It is, therefore, an object of the present invention to provide a device and 

method for determining initial transmission power for a forward link channel in a 
mobile communications system. 

It is another object of the present invention to provide a device and method 
for determining initial transmission power for a forward link channel in a mobile 
20 communications system, in which a mobile station measures the strength of a 
specified channel signal transmitted by the base station and a base station 
determines the initial transmission power for a forward link channel signal 
according to the measured value received from the mobile station. 
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It is further another object of the present invention to provide a device and 
method for determining initial transmission power for a forward link channel in a 
mobile communications system, in which a base station measures the strength of a 
specified channel signal transmitted by the mobile station and determines the initial 
5 transmission power for a forward link channel signal. 

It is still further another object of the present invention to provide a device 
and method for determining initial transmission power for a forward link channel 
according to a data rate in a mobile communications system. 

It is still further another object of the present invention to provide a device 
1 o and method for determining initial transmission power for a forward link channel 
in a mobile communications system, in which a base station measures the strength 
of a reverse link pilot channel signal to determine the initial transmission power for 
the forward link channel at a point of time it starts to transmit traffic channels or 
control channels to the mobile station. 

15 It is still further another obj ect of the present invention to provide a device 

and method for determining initial transmission power for a forward link channel 
in a mobile communications system, in which a base station determines the initial 
transmission power for the forward link channel according to the strength of a pilot 
channel signal reported by a mobile station at a point of time it starts to transmit 

20 traffic channels or control channels to the mobile station. 

RRTFF DESCRIPTION OF THE DRAWINGS 

The above and other obj ects, features and advantages of the present invention 
will become more apparent from the following detailed description when taken in 
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conjunction with the accompanying drawings m which like reference numerals 
indicate like parts. In the drawings: 

FIG. 1 is a diagram illustrating a situation where it is required to determine 
an initial transmission power for a forward link channel; 
5 FIG. 2 is a diagram illustrating a procedure for determining the initial 

transmission power using the strength of a forward link pilot channel signal in a 
mobile communications system; 

FIG. 3 is a schematic diagram of a device for determining the initial 
transmission power using the strength of the forward link pilot channel signal 
1 () according to the procedure of FIG. 2; 

FIG. 4 is a schematic diagram of a power measurer for detecting power of 
a received signal at a mobile station as shown in FIG. 3; 

FIG. 5 is a diagram illustrating a procedure for determining the initial 
transmission power using the strength of a reverse link pilot channel signal in the 
1 5 mobile communications system; 

FIG. 6 is a schematic diagram of a device for determining the initial 
transmission power using the strength of the reverse link pilot channel signal 
according to the procedure of FIG. 5; 

FIG. 7 is a flow chart illustrating a procedure at the mobile station for 
20 determining the initial transmission power for a forward link channel using the 
strength of the forward link pilot channel signal in the mobile communications 
system; 

FIG. 8 is a flow chart illustrating a procedure at the base station for 
determining the initial transmission power for a forward link channel using the 
25 strength of the forward link pilot channel signal in the mobile communications 

system; 

FIG. 9 is a flow chart illustrating a procedure at the mobile station for 
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determining the initial transmission power fir a forward link channel using the 
strength of the reverse link pilot channel signal in the mobile communications 
system; and 

FIG. 10 is a flow chart illustrating a procedure at the base station for 
5 determining the initial transmission power for a forward link channel using the 
strength of the reverse link pilot channel signal in the mobile communications 
system. 

hft ATT ED DESCRIPT ION OF THE PR EFERRED EMBODIMENTS 

Hereinafter, reference will be made in connection with the accompanying 
10 drawings as to a detailed description of a method for determining an initial 
transmission power for a forward link channel in accordance with preferred 
embodiments of the present invention. 

First, in a mobile communications system, information used to determine the 
initial transmission power for the forward link channel includes a ratio 

1 5 "(Ec/Io)_pilot_rx" of the energy Ec pilot received pilot chip measured by a mobile 
station to the total received power spectral density Io, or a ratio "(Eb/Nt)_pilot_rx" 
of the energy Eb per received pilot bit to the total received noise power spectral 
density Nt, a ratio "(Ec/Ior)_pilot_tx" of the energy Ec per transmit pilot chip of a 
base station to the total transmission power spectral density lor, a required data rate, 

20 a ratio "(Eb/Nt)_required" of a required energy Eb per signal bit to the noise power 
spectral density Nt, reverse link pilot channel received power measured by the base 
station, and reverse link pilot channel transmission power of the mobile station. 



Here, the ratio "(Ec/Io) _pilot_rx" of the energy per received pilot chip 
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measured by the mobile station to the total received power spectral density, or the 
ratio "(Eb/Nt)_pilot_rx" of the energy per received pilot bit to the total received 
noise power spectral density, and a reverse pilot transmission power of the mobile 
station are information the mobile station can report to the base station through an 

5 access channel. And, the ratio "(Ec/Ior)jilot_tx" of the energy per pilot 
transmission chip of the base station to the total transmission power spectral 
density, the required data rate, the corresponding ratio "(Eb/Nt)_required" of a 
required energy per traffic signal bit to the noise power spectral density, and a 
reverse link pilot received power measured by the base station are information that 

1 () belongs to the base station. The base station can determine the initial transmission 
power for the forward link channel using the above information. 

In a first embodiment of the present invention, the base station transmits a 
reference pilot channel to the mobile station with a fixed power. Then, the mobile 
station measures the strength of a pilot signal and reports the measured value to the 

1 5 base station on an access channel. Based on the reported strength of the pilot signal, 
the base station determines the initial transmission power for a new traffic channel 
or control channel. As an example, the base station can start to transmit the forward 
link channel with the initial transmission power as determined above may be found 
in the procedure of call processing, where the base station starts to transmit a traffic 

20 channel or a control channel responsively upon receiving a message on the access 
channel from the mobile station. 

Here, the message on the access channel may be an origination message in 
the call origination procedure and a page response message in the call termination 
procedure. The message on the traffic channel may be a Null traffic channel 
25 message that is transmitted without substantial data at the earlier stage. In the 
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e m bod, m e„ t ofthepre S e„ti„ve„„on,the C hanne 1 fo t wh i ch«hei„it,a,«r a n sm] ss 1 o„ 
power ,s defined may be a traffic channe, or a control channel. Here, the contro, 
channel may be a pagmg channel. The access channe. used ,0 report the strength of 
pil0 , stgnal can be replaced by another reverse link channel currently betng used, 
, in a case of, for example, soft hand-off m which add.tiona. channels are used. It ts 
' a.sopossibletodetermineinmanransmissronpowerevenforchannels.hatresume 



transmission. 



FIG 2 is a diagram illustrating a procedure for determinmg the initial 
.ransmtss.on power for a traffic or control channel usmg the strength of a forward 
10 .ink^otchannclsignalpriortotmttaltransmissionofthetrafficorcontroichanne,. 
Referr,ngtoFIC,2,abase station transmitsafixedforwardlinkpilotchannelsrgna, 

t0 a mobUe station in step 212. The mobile station measures the received strength 
of the pilot channel stgnal and the total received power of the entire s lg na,s ,n step 
2,4 Then the mobtle station generates an access channel message includmg the 
, , recetved strength of the pilot channe, signal and sends it to the base station on an 
access channel, ,n step 216. Then, in step 218, the base station compares the 
transrmsston strength of the u,lot channel stgnal transmtttcd to the mobile station 
in step 212 with the received strength of the pilot channel signal received from the 
m0 b,l= station in step 216 to determtne the initial transmtssion power for a stgnal 
,0 to be sent to the mobile station on the forward link channel. In step 220, the base 
station sends the stgnal on the forward link channel wtth the initial transm.sston 
power determtned above. Here, the forward link channel may be a traffic channe, 
or a control channel. 

As illustrated to FIG. 2, the mobi,e station recetves the pilot channel signal 
25 from the base station and measures the received energy Ee of the pilot channel 
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sl <ma. per chip and .he total received power spectral density lo of the entire signals, 
^calculate the strength for the pilot channel given by Ec/Io. The strength of the 
pHot channel thus calculated is sent to the base station on the access channel 
message. Then, the base station deterrmnes the initial transmission power for a 
5 forward link traffic or control channel signal based on the strength of the pilot 
channel that is reported by the mobile station. 

F1G 3 is a schematic diagram of a device for determining the initial 
iransnnssion power for a forward link channel ustng the strength of a forward link 
pilot channel signal. Referring to FIG. 3, a pilot channel transmitter 3 1 1 at the base 
,0 station transmits a forward link pilot channel signal with a fixed power. Then, a 
poW ermeasurer351ofareeeiveratthe mobile station measures the received power 
of the pilot channel signal and the total received power of the entire signals. 

A description w,ll now be made as to an operation of the power measurer 
351 FIG. 4 is an illustrative partial diagram of the power measurer 351 . Referring 
„ to FIG 4 signals received from the base station are forward link channel signals 
converted to base-band signals. A multiplier 412 multiplies the received signals by 
PN (Pseudo-random No.se) codes andthereby outputs only pilot channel signals out 
of the entire signals. An accumulator 414 accumulates the pilot channel signals 
rtput from the multiplier 412 by a defined unit, and a squarer 416 squares the 
,t P u.s of the accumulator 414 into signals in the form of energy. Here, the 
accumulator 414 can accumulate the pilot channel signals by the symbol unit. The 
accumul a,or414a„dthesquarer422 measure the power ofthe pilot channel signals 
and output the measured value as an energy Ec. That is, the output signal ofthe 
squarer 41 6 corresponds to the energy Ec per received pilot channel signal chip. In 
, FIG 4 a squarer 422 squares the received signals, and an accumulator 424 
accumulates andaverages the outputsoffhesquarer422byadefinedumt.Here, the 
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accumulator 424 accumulates the received signals by the same unit as the 
accumulator 414. Thus, the output signal of the accumulator 424 corresponds to the 
total receiving power spectral density Io of the entire signals. It should be noted that 
any of the outputs may be scaled by an appropriate constant factor. 

5 Thereafter, the power measurer 3 5 1 calculates a ratio "Ec/Io" and outputs the 

strengths of the pilot channel signals. An access channel message generator 353 
generates an access channel message including the strengths of the pilot channel 
signals output from the power measurer 35 1 and sends it to the base station on the 
reverse link. 

, o An access channel message interpreter 3 13 at the base station analyzes the 

access channel message to extract the strengths of the pilot channel signals and 
sends the result to a transmission power controller 3 1 7 . A memory 3 1 5 at the base 
station stores information including a ratio "(Ec/lor) jilotjx" of transmission 
energy per pilot channel signal chip of the base station to the total transmission 
15 power spectral density of the entire signals, and a ratio <'(Eb/Nt)_required" 0 f 
required energy per signal bit to the noise power spectral density for each required 
data rate. The transmission power controller 317 receives the outputs of the access 
channel message interpreter 313 and the memory 315 of the base station and 
generates a channel gain control signal for controlling the initial transmission power 
20 for the forward link channel at the base station. A channel transmitter 319 
determines the transmission power according to the channel gam control signal of 
the transmission power controller 31 7 and transmits signals for the corresponding 
channel. Here, the channel transmitter 319 can be a traffic channel transmitter or a 
control channel transmitter. 
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Referring to FIGS. 3 and 4, similarly, a pilot channel transmitter 3 1 1 at the 
base station transmits a pilot channel signal with fixed transmission power. The 
power measurer 35 1 at the mobile station measures the received power of the pilot 
channel signal, received from the pilot channel transmitter 3 1 1 of the base station, 
5 and the total received power of the entire signals. The power measurer 351 
determines the ratio of the pilot channel received power to the total receiving power 
of the entire signals and output a strength of the pilot channel signal. 

Now, a description will be made as to a method for measuring the strength 
of the pilot channel signal at the power measurer 351 . The base station includes at 
10 least four independently operating processors. At least three of these processors 
trace multi-path components of a forward CDMA (Code Division Multiple Access) 
channel and demodulate them, and at least one processor is a searcher for searching 
and estimating the strength of the pilot.channel signal at the offset of each PN 
sequence. The mobile station uses the searcher to sum the respective ratios "(Ec/Io) 
1 5 of the energy Ec per received pilot channel signal chip to the total received power 
spectral density Io of the entire signals (noise and signal) with respect to at most k 
(wherein k is the number of demodulation elements) available multi-path 
components, thereby obtaining the strength of the pilot channel signal represented 
by PS = (Ec/Io)_pilot_rx. 

20 The access channel message generator 353 of the mobile station generates 

an access channel message to be sent to the base station. The access channel 
message includes afield "ACTIVEPILOTSTRENGTH" for reporting the strength 
of the pilot channel signal. The access channel message generator 353 determines 
the value of this field as "-2 x 101og 10 PS", wherein the PS represents the strength of 
25 the pilot channel signal. If expressed in six bits, the value of the field less than zero 
i s represented as "000000" and the value greater than "111111" is represented as 
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"111111". 



Referring to FIG. 4, as mentioned above, there is an illustrative partial 
diagram of the power measurer 3 5 1 in the mobile station for measuring the received 
powers of the pilot channel signal and the entire signals. The power measurer 351 
5 multiplies received signals by PN codes and accumulates the despread signals in a 
symbol cycle. The power measurer 351 squares and averages the despread signals 
to obtain the power of the pilot channel signal. Non-despread signals are squared 
and averaged to obtain the power of the entire signals. The power measurer 351 
includes measuring devices for k different PN sequence offsets and sums the 
1 0 measured values. It is possible to average the measured values for a relatively long 
time (i.e., multiple symbols) in order to enhance reliability of the measurement. For 
example, the ratio (Eb/Nt)_pilot_rx of the energy per pilot bit to the total noise 
received power spectral density Nt (Nt - Io) can be obtained from the measured 
values accumulated for a length of one bit. 

1 5 The access channel message generator 3 53 at the mobile station transmits the 

strength PS of the pilot channel signal output from the power measurer 351 to the 
base station on the access channel message. Then, the access channel message 
interpreter 3 1 3 at the base station receives the access channel message on the access 
channel and reads out information about the strength of the pilot channel signal 

20 from the access channel message. The transmission power controller 3 1 7 receives 
the information about the strength of the pilot channel signal and reads from the 
memory 3 1 5 of the base station the ratio "(Ec/lor)_pilot_tx of the energy per pilot 
chip of the base station to the total transmission power spectral density, and the ratio 
"(Eb/Nt)_required" of a required energy per signal bit to the noise power spectral 

25 density corresponding to the required data rate. Based on the information, the 
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transmission power controller 3 1 7 calculates a gain value of the initial transmission 
power for a new traffic or control channel. 

Now, a description will be made in detail as to methods for determining the 
initial transmission power at the transmission power controller 317. In a first 
5 method, the transmission power controller 3 1 7 receives the ratio "(Ec/lo)_pilot_rx" 
of the strength of the pilot channel signal, i.e., the energy Ec per pilot chip to the 
total received power spectral density Io from the mobile station, to calculate 
Equation 1 below. With this, the transmission power controller 3 1 7 obtains a value 
of "(Ec/lor) traffic tx" for a new channel by means of a table and controls the gain. 



10 Equation 1: 

(lor/(loc + No))_rx = l/[(Ec/lor)_pilot_tx/(Ec/lo)_j)ilot_rx - 1] 

In the expression, the "lor" of (lor/(loc + No))_rx represents the received 
power spectral density from a desired base station, the "loc" the received power 
spectral density of the other base stations, the "No" the noise power spectral density, 

1 5 Thus, the "(lor/(loc + No))_rx" is the ratio of a desired base station signal received 
by the mobile station to interference and noise of the other base stations and 
represents information about the relative geometrical location of the desired based 
station with respect to the other base stations, estimated from the present location 
of the mobile station. Further, the "(Ec/lor)_pilot_tx" is the ratio of the transmit 

20 energy per pilot chip of the base station to the total transmission power spectral 
density, and known to the base station. The term "table" used herein means (lor/ (loc 
+ No))_rx to (Ec/lor)_traffic_tx mapping by means of the existing theoretical or 
statistical performance curve. For most simplicity, the table can make the value of 
(Ec/lor) trafficjx be in inverse proportion to the value of (lor/(loc + No))_rx. 
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With the value of (Ec/lor)_traffic_tx determined, a traffic power gain is 
calculated according to the following Equation 2. 

Equation 2: 

Gain 2 = (Ec/lor)_traffic_tx x lor 
5 I n the expression, the "lor" represents the total transmission power spectral density 
of the base station. 

FIG. 7 is a flow chart showing a procedure at the mobile station for 
determining the initial transmission power using the strength of the forward pilot 
channel signal in accordance with the first embodiment of the present invention. 

10 Referring to FIG. 7, the mobile station receives a pilot channel signal in step 71 1 
and measures the received power of the pilot channel signal and the total received 
power of the entire signals in the same manner as described above, in step 713. 
Then, the mobile station calculates the strength of the pilot channel signal as the 
ratio of the pilot channel received power to the total received power of the entire 

1 5 signals in step 7 1 5 and transmits the strength value of the pilot channel signal to the 
base station on an access channel message in step 717. 

FIG. 8 is a flow chart showing a procedure at the base station for determining 
the initial transmission power using the strength of the forward pilot channel signal 
in accordance with the first embodiment of the present invention. Referring to FIG. 

20 8, the base station receives the access channel message from the mobile station in 
step 812 and checks the strength value of the pilot channel signal included in the 
access channel message in step 814. The base station determines the initial 
transmission power of a forward link channel signal using the strength value of the 
pilot channel signal in step 816 and transmits the forward link channel signal with 

25 the transmission power as determined above, in step 818. Here, the channel 
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transmitter used herein can be a traffic channel transmitter or a control channel 
transmitter. 

In a second method, the mobile station reports to the base station the ratio 
(Eb/Nt)_pilot_rx of the energy Eb per pilot channel signal bit to the total received 

5 noise power spectral density Nt and determines power in proportion to the required 
value (Eb/Nt)_required for a new channel. Because the ratio (Eb/Nt)_pilot_rx can 
be measured similarly to the ratio (Ec/lo)_pilot_rx, the mobile station calculates the 
ratio (Eb/Nt)_pilot_rx of the received pilot channel signal powers accumulated for 
one bit cycle to the power spectral density of non-despread noise signals. The value 

1 0 thus calculated is the strength of the pilot channel signal and sent to the base station 
on the access channel message. 

Then, the base station compares the value (Eb/Nt)_pilot_rx for the strength 
of the pilot channel signal with the required value (Eb/Nt)_required for a forward 
link channel, to determine the initial transmission power. That is, the base station 
1 5 determines the initial transmission power for the forward link channel (traffic or 
control channel) as (transmission power of pilot channel signal) + (Eb/Nt)_required 
- (Eb/Nt)_pilot_rx. This can be expressed by the Equation 3. 

Equation 3: 

Initial transmission power = 
20 Pilot transmission power + (Eb/Nt)_required - (Eb/Nt)_pilot_rx 

Here, the initial transmission power is equal to the squared traffic (or control) 
channel gain and the pilot transmission power is the squared pilot channel gain. The 
traffic (or control) channel transmitter used herein sends a traffic (or control) 
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channel signal with power according to the traffic (or control) channel gain value 
received from the transmission power controller. 

In a second embodiment of the present invention, a mobile station transmits 
a reverse link pilot channel signal with variable power and reports the transmission 
5 power value of the reverse link pilot channel signal to a base station on an access 
channel . The base station determines the initial transmission power for transmitting 
a new traffic or control channel based on the transmission power value. 

FIG. 5 is a diagram illustrating a procedure for determining the initial 
transmission power for a traffic or control channel signal using the strength of the 

10 reverse link pilot channel signal. Referring to FIG. 5, a mobile station sends a 
reverse link pilot channel signal to a base station in step 511. Here, the reverse link 
pilot channel signal is transmitted with variable power. Then, the base station 
receives the reverse link pilot channel signal from the mobile station and measures 
the received power for the reverse link pilot channel signal, in step 513. Also, the 

1 5 mobile station sends the transmission power value of the reverse link pilot channel 
signal with an access channel message to the base station, in step 515. Here, the 
mobile station can send the reverse link pilot channel signal and the access channel 
message sequentially or simultaneously. 

In step 5 1 7, the base station subtracts the received power value of the reverse 
20 link pilot channel signal measured in step 513 from the transmission power value 
of the reverse link pilot channel signal included in the access channel message 
received from the mobile station, to calculate an attenuated strength of the reverse 
link pilot channel signal. Here, the power is represented by dB. The base station can 
determines the initial transmission power of a forward link channel signal to be 
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proportional to the attenuated strength of the reverse link pilot channel signal. That 
is, the base station can determine the initial transmission power to be higher with 
an increase in the attenuated strength of the reverse link pilot channel signal. 

Channel transmitters at the base station is controlled in regard to their 
5 transmission power according to the initial transmission power determined above, 
and channel receivers at the mobile station can receive signals from such forward 
link channel transmitters. 

FIG. 6 is a schematic diagram of a device for determining the initial 
transmission power using the strength of a reverse link pilot channel signal at the 

1 0 base station and the mobile station in a mobile communications system. Referring 
to FIG. 6, at the mobile station, a reverse link pilot channel transmitter 652 sends 
a reverse link pilot channel signal to the base station and an access channel 
generator 654 sending the transmission power for the reverse link pilot channel 
signal to the base station on an access channel message. At the base station, a power 

1 5 m easurer 6 1 2 measures the receiving power of the reverse link pilot channel signal 
received from the reverse link pilot channel transmitter 652. An access channel 
message interpreter 614 receives the access channel message from the access 
channel message generator 654 to analyze the transmission power of the reverse 
link pilot channel signal. A subtracter 616 at the base station subtracts the receiving 

20 power of the reverse link pilot channel signal from the transmission power of it. A 
transmission power controller 618 determines the initial transmission power for a 
channel transmitter 620 on the forward link, based on the output of the subtracter 
616. Therefore, the channel transmitter 620 can send a forward link channel signal 
with the initial transmission power as determined above. 
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Next, reference will be made in connection with FIG. 6 as to a procedure for 
determining the initial transmission power for a forward link channel in accordance 
with the second embodiment of the present invention. The reverse link pilot channel 
transmitter 652 at the mobile station sends a reverse link pilot channel signal with 

5 variable power to the base station. The power measurer 612 at the base station 
measures the received power of the reverse link pilot channel signal from the 
reverse link pilot channel transmitter 652. Also, the access channel message 
generator 654 at the mobile station sends the transmission power value of the 
reverse link pilot channel signal to the base station on an access channel message. 

1 0 Then, the access channel message interpreter 614 at the base station receives the 
access channel message and analyzes the transmission power information of the 
reverse link pilot channel signal. 

The subtracter 616 receives the transmission power value of the reverse link 
pilot channel signal from the access channel message interpreter 614 and the 

1 5 received power value of the reverse link pilot channel signal measured at the power 
measurer 6 1 2 and calculates a difference between them as an attenuated value of the 
reverse link pilot channel signal. The transmission power controller 6 1 8 at the base 
station determines the initial transmission power for a new forward link channel 
transmitter based on the attenuated value of the reverse link pilot channel signal 

20 received from the subtracter 616. Here', the transmission power controller 618 
determines the initial transmission power for the forward link channel to be 
proportional to the attenuated value of the reverse link pilot channel signal. The 
channel transmitter 620 determines the initial transmission power for a signal to be 
transmitted, according to the power gain value received from the transmission 

25 power controller 618. Here, the channel transmitter 620 can be a traffic or control 
channel transmitter. 



WO 00/08706 



- 18 - 



PCT/KR99/00422 



FIG. 9 is a flow chart illustrating a procedure at the mobile station for 
determining the initial transmission power for a forward link channel transmitter 
using the strength of a reverse link pilot channel signal in accordance with the 
second embodiment of the present invention. Referring to FIG. 9, the mobile station 

5 sends a reverse link pilot channel signal to the base station with variable power in 
step 911 and concurrently or within a short delay sends the transmission power 
value of the reverse link power channel signal to the base station on an access 
channel message in step 913. 

FIG. 10 is a flow chart illustrating a procedure at the base station for 

1 0 determining the initial transmission power for a forward link channel transmitter 
using the strength of a reverse link pilot channel signal in accordance with the 
second embodiment of the present invention. Referring to FIG. 1 0, the base station 
receives a reverse link pilot channel signal in step 1012 and measures the received 
power of the reverse link pilot channel signal in step 1014. Upon receiving an 

1 5 access channel message including the transmission power of the reverse link pilot 
channel from the mobile station in step 1016, the base station checks the 
transmission power value of the reverse link pilot channel signal included in the 
access channel message in step 1018. Then, the base station subtracts the received 
power of the reverse link pilot channel signal from the transmission power of it to 

20 obtain an attenuated value of the reverse link pilot channel signal in step 1 020. The 
base station determines the initial transmission power of a specified forward link 
channel transmitter using the attenuated value of the reverse link pilot channel 
signal in step 1022, and sends a forward link channel signal to the mobile station 
with the initial transmission power thus determined in step 1024. Here, the forward 

25 link channel can be a traffic channel or a control channel as described above. 

In addition to the above-described embodiments and methods, the base 
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station can determine the initial transmission power of a forward link channel in 
consideration of the data rate for data to be transmitted. That is, the base station 
checks the data rate required for the data to be transmitted at the forward link 
channel transmitter and determines the initial transmission power to be higher with 
5 an increase in the data rate. 

Alternatively, the base station can determine the initial transmission power 
for a forward link channel transmitter as a weighted combination of the power 
determining factors used in the described embodiments and methods. Other offset 
values may also be used to calibrate the power level. 

1 0 In a case where the initial transmission power of a forward link channel 

transmitter is determined according to the above-described embodiments and 
methods, the initial transmission power for the forward link channel transmitter that 
exceeds a predetermined threshold must be determined as the upper threshold. This 
is to avoid the situation that the initial transmission power determined above works 

1 5 as an interference signal for the other channel transmitters. 

As described above, the base station determines the initial transmission 
power for a specified forward link channel transmitter adaptively according to a 
channel condition when transmitting a new traffic or control channel signal in a 
mobile communications system. As a result, the interference of the forward channel 
20 transmitters can be reduced, with enhanced receiving performance of the mobile 
station and increasing the utility efficiency of the transmission power for the base 
station. 

While the invention has been shown and described with reference to a certain 
preferred embodiment thereof, it will be understood by those skilled in the art that 
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various changes in form and details may be made therein without departing from 
the spirit and scope of the invention as defined by the appended claims. 
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I CLAIMS 1 

1 . A method for determining an initial transmission power for a forward 
link channel transmitter of a base station in a mobile communications system, 
comprising the steps of: 

5 measuring, at a mobile station, a strength of a specified forward link channel 

received from the base station and sending information indicative of the strength of 

the specified forward link channel to the base station; and 

determining, at the base station, the initial transmission power for the 

specified forward link channel based on information received from the mobile 
10 station and using the determined transmission power for controlling an initial 

transmission power for an other forward link channel. 

2 . The method as claimed in claim 1 , wherein the specified forward link 
channel is a pilot channel. 

3. The method as claimed in claim 2, wherein the step of measuring 
1 5 comprises the substeps of: 

despreading signals received from the base station to measure energy per 
pilot channel chip; 

measuring total received power spectral density of the signals received from 
the base station; and 

20 determining the strength of the pilot channel signal according to a ratio of the 

energy per pilot chip to the total received power spectral density. 

4. The method as claimed in claim 3, wherein the step of determining 
the initial transmission power comprises the substeps of: 
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calculating, at the base station, a ratio of a desired base station signal to 
interference and noise for other base stations using the ratio of the transmit energy 
per pilot channel chip to the total transmit power spectral density and the strength 
of the pilot channel signal; and 
5 determining the initial transmission power for the other forward link channel 

from the ratio of the desired base station signal to the interference and noise for the 
other base stations. 

5 . The method as claimed in claim 3 , wherein the step (2) of determining 
the initial transmission power comprises the steps of: 

1 o receiving from the mobile station the ratio of the energy per pilot channel 

chip to the total receiving power spectral density as the strength of the pilot channel 
signal; and 

receiving the strength of the pilot channel signal and determining the initial 
transmission power to be proportional to a difference between the ratio of a required 
1 5 energy per the forward link channel signal bit to noise power spectral density and 
the strength of the pilot channel signal. 

6. The method as claimed in claim 1, wherein the initial transmission 
power is an initial transmission power for a traffic channel. 

7. The method as claimed in claim 1, wherein the initial transmission 
20 power is an initial transmission power for a control channel. 

8 . A method for determining an initial transmission power for a forward 
link channel transmitter of a base station in a mobile communications system, 
comprising the steps of: 
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sending, at a mobile station, information indicating a specified reverse link 
channel signal and a transmission power of the specified reverse link channel signal; 

measuring, at the base station, a received power of the specified reverse link 
channel signal and determining the initial transmission power to be proportional to 
5 a difference between the transmission power included in the information received 
from the mobile station and the received power; and 

sending a forward link channel signal with the initial transmission power. 

9 . The method as claimed in claim 8, wherein the specified reverse link 
channel is a pilot channel. 

10 10. A mobile communications system for determining an initial 

transmission power for a forward link channel, comprising: 

a mobile station for measuring a received power of a specified forward link 
channel and a received power of other channels and detecting a strength of the 
specified forward link channel according to a ratio of the received power of the 

1 5 specified forward link channel to the received power of the other channels; and 
a base station for receiving the strength of the specified forward link channel, 
determining the initial transmission power according to the ratio and using the 
determined transmission power for controlling an initial transmission power for an 
other forward link channel. 

20 11. The system as claimed in claim 1 0, wherein the specified forward link 

channel is a pilot channel. 

12. The system as claimed in claim 11, wherein the mobile station 
comprises: 
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a power measurer comprising a pilot power measurer for dcspreading signals 
received from the base station and measuring energy per pilot channel chip, a total 
power measurer for measuring total power spectral density of signals received from 
the base station, and a pilot channel strength determiner for determining a strength 
5 of the pilot channel according to a ratio of the energy per pilot channel chip to the 
total received power spectral density; and 

an access channel transmitter for sending the strength of the pilot channel 
through a reverse link access channel. 

13. The system as claimed in claim 11, wherein the base station 
1 0 comprises: 

a pilot channel transmitter for sending the pilot channel with fixed power; 

a memory for storing the ratio of the transmit energy per pilot chip to the 
total transmission power spectral density; 

a transmission power controller for calculating a ratio of a desired base 
1 5 station signal to interference and noise of other base stations using the strength of 
the pilot channel received from the mobile station, and determining an initial 
transmission power for the other forward link channel from the ratio of the desired 
base station signal to interference and noise of the other base stations; and 

a forward link channel transmitter for transmitting a channel signal with the 
20 initial transmission power for the other forward link channel as determined by the 
transmission power controller. 

14. The system as claimed in claim 11, wherein the base station 
comprises: 

an access channel receiver for receiving the ratio of energy per pilot channel 
25 bit to total received noise power spectral density from the mobile station; 
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a memory for storing a ratio of required energy per forward link pilot 
channel bit to the total received noise power spectral density; 

a transmission power controller for determining the initial transmission 
power by subtracting the ratio of the required energy per forward link pilot channel 
5 bit to the total received noise power spectral density and using the determined initial 
transmission power for the pilot channel; and 

a forward link channel transmitter for transmitting a channel signal via the 
pilot channel with the initial transmission power determined by the transmission 
power controller. 

10 

15. The system as claimed in claim 10, wherein the initial transmission 
power is an initial transmission power for a traffic channel. 

16. The system as claimed in claim 1 0, wherein the initial transmission 
power is an initial transmission power for a control channel. 

15 17. A device for determining initial transmission power for a forward link 

channel in a mobile communications system, comprising: 

a base station for sending a specified reverse link channel signal and 
transmission power for the specified reverse link channel signal, 

wherein the base station measures received power of the specified reverse 
20 link channel signal, subtracts the measured received power from the transmission 
power of the specified reverse link channel to determine the initial transmission 
power, and uses the determined transmission power for controlling an initial 
transmission power for an other forward link channel. 

1 8 . The device as claimed in claim 17, wherein the specified reverse link 
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channel is a pilot channel. 

19. The device as claimed in claim 18, wherein the base station 
comprises: 

a pilot transmitter for transmitting the reverse link pilot channel signal; and 
5 an access channel transmitter for transmitting the transmission power of the 

reverse link pilot channel via a reverse link access channel message. 

20. The device as claimed in claim 19, wherein the base station 
comprises: 

a power measurer for measuring the received power of the reverse link pilot 
10 channel; 

an access channel receiver for extracting the transmission power of the 
reverse link pilot channel from the reverse link access channel message; 

a subtracter for subtracting the received power of the reverse link pilot 
channel from the transmission power of the reverse link pilot channel; 
15 a transmission power controller for determining the initial transmission 

power of the reverse link pilot channel according by determining a difference 
between the transmission power and the received power of the reverse link pilot 
channel; and 

a forward link channel transmitter for transmitting a channel signal with the 
20 initial transmission power determined for the reverse link pilot channel by the 
transmission power controller. 

21 . The device as claimed in claim 19, wherein the initial transmission 
power is an initial transmission power for a traffic channel. 
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22. The device as claimed in claim 19, wherein the initial transmission 
power is an initial transmission power for a control channel. 

23 . A method for determining an initial transmission power for a forward 
link channel in a mobile communication system, comprising the steps of: 

5 at a mobile station, despreading a forward link channel signal received from 

a base station to measure energy per pilot channel chip and total received power 
spectral density of signals received from the base station, determining the strength 
of a pilot channel signal as (Ec/lo)_pilot_rx and sending the calculated strength of 
the pilot channel signal to a reverse link control channel; 

10 at the base station, receiving the strength of the pilot channel signal and 

calculating the ratio (lor/(loc + No)) rx of a desired base station signal to 
interference and noise of other base stations using a ratio (Ec/lor)_pilot_tx of the 
transmit energy Ec per pilot channel chip to total transmission power spectral 
density lor, and the strength of the pilot channel signal according to the equation: 

1 5 (lor/(loc + No))_rx = l/[(Ec/lor)_pilot_tx/ (Ec/lo)_pilot_rx - 1] 

wherein No represents noise spectral density; 

calculating a ratio (Ec/lor)_traffic tx of the energy Ec per a new traffic 
channel chip to the total transmission power spectral density lor from the calculated 
ratio of the desired base station signal to the interference and noise of the other base 
20 stations using a mapping table, and determining a traffic channel power gain 
according to the equation: 

Gain 2 = (Ec/lor)_traffic_tx x lor 
wherein lor represents the total transmission power spectral density of the base 
station; and 
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sending signals via the forward link channel with the initial transmission 

power. 

24. The method as claimed in claim 22, wherein the value 
(Ec/lor)_traffic_tx is in inverse proportion to the value (lor/(loc + No))_rx. 

5 25. A method for determining an initial transmission power for a forward 

link channel in a mobile communications system, comprising the steps of: 

at a mobile station, measuring energy Ec per pilot channel bit of a forward 
channel signal received from a base station and total received noise power spectral 
density Nt to determine a strength of a pilot channel signal as (Eb/Nt)_pilot_rx and 

1 0 sending the strength of the pilot channel signal to a reverse link control channel; 

at the base station, receiving the strength of the pilot channel signal, 
comparing the strength of the pilot channel signal with a ratio (Eb/Nt)_required of 
required energy Eb per forward link channel signal bit to noise power spectral 
density Nt, and determining the initial transmission power according to the equation 

1 5 expressed by 

Initial transmission power = Pilot -transmission power + (Eb/Nt)_required - 
(Eb/Nt)_pilot_rx; and 

sending signals via the forward link channel with the determined initial 
transmission power. 

20 26. A method for determining an initial transmission power for a forward 

link channel signal at abase station in a mobile communications system, comprising 
the steps of: 

sending the forward link channel signal via a specified forward link channel 
and receiving information indicating a strength of the forward link channel signal 
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from a mobile station; 

determining the initial transmission power for the forward link channel 
according to the information about the strength of the forward link channel signal; 
and 

5 sending signals via the specified forward link channel with the determined 

initial transmission power. 

27. The method as claimed in claim 26, wherein the specified forward 
link channel is a pilot channel. 

28. The method as claimed in claim 27, wherein the step of determining 
1 0 the initial transmission power comprising the substeps of: 

calculating a ratio of a desired base station signal to interference and noise 
of other base stations, using a ratio of the transmit energy per pilot channel chip to 
a total transmission power spectral density and the strength of the pilot channel 
signal received from the mobile station; and 
1 5 determining the initial transmission power for the forward link channel signal 

from the calculated ratio of the desired base station signal to the interference and 
noise of the other base stations. 

29 . The method as claimed in claim 27, wherein the step of determining 
the initial transmission power comprising the substeps of: 

20 receiving a ratio of energy per pilot channel bit to a total noise power spectral 

density as the strength of the pilot channel signal from the mobile station; and 

receiving the strength of the pilot channel signal and determining the initial 
transmission power for the forward link channel signal to be proportional to a 
difference between a ratio of energy per-required forward channel bit to the total 
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noise power spectral density and the strength of the pilot channel signal. 

30. The method as claimed in claim 26, wherein the initial transmission 
power is an initial transmission power for a traffic channel. 

3 1 . The method as claimed in claim 26, wherein the initial transmission 
5 power is an initial transmission power for a control channel. 

32. A method for communicating a channel in a mobile communications 
system, comprising the steps of: 

receiving a specified forward link channel signal; 

despreading the specified forward link channel signal to measure energy per 
1 0 forward link channel chip and measuring total received power spectral density of 
all forward link signals received; 

determining a received power value according to a ratio of the energy per 
forward link channel chip for the specified forward link channel signal and the total 
receiving power spectral density; and 
1 5 sending the determined received power value of the specified forward link 

channel signal via a specified reverse link common channel message. 

33. The method as claimed in claim 32, wherein the specified forward 
link channel is a pilot channel. 

34. A method for determining initial transmission power for a forward 
20 link channel signal at a base station in a mobile communications system, comprising 

steps of: 

receiving information indicating a specified reverse link channel signal and 
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the transmission power of the revere link channel signal from a mobile station; 

measuring, at the base station, the received power of the specified reverse 
link channel signal and determining the initial transmission power to be in 
proportion to a difference between the transmission power of the specified reverse 
5 link channel and the measured received power of the specified reverse link channel; 
and 

sending the forward link channel signal with the determined initial 
transmission power. 

3 5 . The method as claimed in claim 34, wherein the specified reverse link 
1 0 channel is a reverse link pilot channel and a channel for receiving the information 
about the transmission power is an access channel. 

36. A method for communication a channel at a mobile sation in a mobile 
communications system, wherein a base station receives information about a 
specified channel from the mobile station and determines an initial transmission 

1 5 power for a forward link channel, the method comprising the steps of: 
sending a specified reverse link channel signal; and 
sending information about the transmission power of the specified reverse 
link channel signal via a common channel. 

37. The method as claimed in claim 36, wherein the specified revere link 
20 channel is a reverse link pilot channel and the common channel is an access 

channel. 

38. A device for determining an initial transmission power for a forward 
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link channel signal at a base station in a mobile communications system, 
comprising: 

a pilot channel transmitter for transmitting a pilot channel signal; 
a common channel receiver for receiving information indicating a strength 
5 of a specified channel from a mobile station; 

a transmission power controller for controlling the initial transmission power 
for the forward link channel signal according to the received information about the 
strength of the specified channel; and 

a channel transmitter for transmitting the forward link channel signal with 
1 0 the determined initial transmission power. 

39. The device as claimed in claim 38, wherein the common channel 
receiver is an access channel and the channel transmitter is a control channel. 

40. The device as claimed in claim 38, wherein the common channel 
receiver is an access channel and the channel transmitter is a traffic channel. 

15 41. A device for communicating a channel at a mobile station in a mobile 

communications system, comprising: 

a pilot channel receiver for receiving a specified forward link channel signal; 
a power measurer for despreading the specified forward link channel signal 
to measure energy per forward link channel chip, measuring total received power 
20 spectral density of all received signals, and determining received power of the 
specified forward link channel signal according to a ratio of the energy per a 
specified channel signal chip to the total received power spectral density; and 

a common channel transmitter for transmitting the received power of the 
specified forward link channel signal via a specified forward link common channel 
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message. 

42 . A device for determining an initial transmission power for a forward 
link channel signal at a base station in a mobile communications system, the device 
comprising: 

5 a power measurer for receiving a specified reverse link channel signal from 

a mobile station and measuring a received power of the specified reverse link 
channel signal; 

a common channel receiver for receiving information indicating a 
transmission power of the specified reverse link channel signal; 
1 0 a transmission power controller for determining the initial transmission 

power to be proportional to a difference between the transmission power and the 
measured received power of the specified reverse link channel signal; and 

a channel transmitter for sending the forward link channel signal with the 
determined initial transmission power. 

15 43. A device for communicating a channel at a mobile station in a mobile 

communications system, wherein a base station receives information about a 
specified channel from the mobile station and determines initial transmission power 
for a forward link channel, the device comprising: 

a reverse link pilot channel transmitter for transmitting a specified reverse 
20 link channel signal; and 

an access channel transmitter for transmitting transmission power of the 
specified reverse link channel signal via a message. 



WO 00/08706 



1/8 



PCT/KR99/00422 




Access 



KBS* 



FIG. 1 



BS 



MS 



PILOT 



212 



ArfEASURE^ 

PILOT 
V STRENGTH / 



( DETERMINE 
218— FORWARD LINK 
Tx POWER ^ 



^ ACCESS CHANNEL MESSAGE 
< (PILOT STRENGTH REPORT) / 

216 



TRAFFICfOR CONTROpCHANNEL > 

220 



214 



FIG. 2 



WO 00/08706 



2/8 



PCT/KR99/00422 



CO 



CO 
CD 



m 

ro 



o 
z 

UJ 

cc 

I — 
CO 



ro 
m 



POWER 
MEASURER 


PILO 

r 


ACCESS 
MESSAGE 
GENERATOR 





< 

o 
o 

Q_ 



1— 
o 


1 C£L 
COlI] 

Z(- 


_ 1 


<t— 


Q_ 


£3 



ro 



ro 
ro' 




CO 



WO 00/08706 



3/8 



PCT/KR99/00422 



Rx SIGNAL- 



412 



414 



416 



PILOT Rx 
" POWER 



PILOT PN 422 
CODE _} 



o 2 



424 

z 



TOTAL Rx 
POWER 



FIG. 4 



BS 



513 



REVERSE PILOT 



OF REVERSE 



LINK 



>ILOT 



MS 



511 



ACCESS CHANNEL MESSAGE 



517 



f DETERMINE 
FORWARD 
yUNK fx POWER, 



< (REVERSE PILOT Tx POWER REPORT]/ 
L| j i til— ^ 51 5 



TRAFFIC (OR CONTROL) CHANNEL 



519 



FIG. 5 



WO 00/08706 PCT/KR99/00422 

4/8 



BS 




REVERSE PILOT CHANNEL 



612 



614 



ACCESS 
MESSAGE 
INTER- 
PRETER 



K ACCESS CHANNEL 
(REVERSE PILOT Tx POWER REPORT) 



REVERSE PILOT 
Rx POWER (dB) 



REVERSE PILOT 
Tx POWER(dB) 

HX)~616 



REVERSE PILOT 
ATTENUATION (dB) 



Tx POWER 
CONTROLLER! 



618 



CHANNEL GAIN 



620 



TRAFFIC 
(OR CONTROL) 
CHANNEL 
TRANSMITTER 



TRAFFIC (OR CONTROL) 
CHANNEL 



MS 

PILOT 
TRANSMI 
-TTER 



652 



ACCESS 
MESSAGE 
GENERATOR 



654 



TRAFFIC 
(OR CONTROL) 
CHANNEL 
RECEIVER 



656 



FIG. 6 



WO 00/08706 



5/8 



PCT/KR99/00422 



( START ^ 

RECEIVE PILOT CHANNEL 
FROM BASE STATION 



I 



MEASURE PILOT Rx 
POWER AND TOTAL 
Rx POWER 



I 



PILOT STRENGTH= 
PILOT Rx POWER/ 
TOTAL Rx POWER 



I 



SEND PILOT STRENGTH 
TO BASE STATION ON 
ACCESS CHANNEL 

r 

C END ) 



FIG. 7 



711 



713 



715 



717 



WO 00/08706 



6/8 



PCT/KR99/00422 



( START ) 

RECEIVE ACCESS 
CHANNEL MESSAGE FROM 
MOBILE STATION 



CHECK PILOT 
STRENGTH IN ACCESS 
CHANNEL MESSAGE 



DETERMINE Tx 
POWER OF NEW TRAFFIC 
OR CONTROL CHANNEL 



I 



SEND NEW TRAFFIC 
OR CONTROL CHANNEL 

Q END ^ 



812 



814 



816 



818 



FIG. 8 



WO 00/08706 



7/8 



PCT/KR99/00422 



^ START ^ 

SEND REVERSE LINK 
PILOT TO BASE 
STATION 



l 

SEND REVERSE LINK 
PILOT Tx POWER TO 
BASE STATION ON ACCESS 
CHANNEL MESSAGE 



FIG. 9 



911 



913 



WO 00/08706 

8/8 



( START ^ 

RECEIVE REVERSE LINK 
PILOT CHANNEL TO 
MOBILE STATION 

I 

MEASURE REVERSE 
LINK PILOT Rx POWER 



RECEIVE ACCESS CHANNEL 
MESSAGE TO MOBILE 
STATION 

i 

CHECK REVERSE LINK 
PILOT Tx POWER IN ACCESS 
CHANNEL MESSAGE 

i 

ATTENUATION OF 
REVERSE LINK PILOT(dB)= 
(REVERSE LINK PILOT Tx 
POWER)(REVERSE LINK 
PILOT Rx POWER) 

V 

DETERMINE Tx POWER 
FOR NEW TRAFFIC OR 
CONTROL CHANNEL 



SEND NEW TRAFFIC 
OR CONTROL CHANNEL 



1 ~ 
END ) 



FIG. 10 



PCT/KR99/00422 

1012 
1014 
1016 
1018 

1020 

1022 
1024 



